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Abstract:  r  • 
Like all projects, an effective and successful building takes time to develop and detail so 
it may benefit the client and the public.  A building should also add to the context that surrounds 
it and improve the quality oflife ofthose who come in contact with it.  To accomplish this, 
architects work through mUltiple stages ofthe design process.  These stages include 
programming, schematic design, design development, and construction drawings.  Each stage 
builds from the previous and as a student, we focus on the early stages ofa design. 
The design process is the culmination of  ideas, philosophies, and practices that are 
studied, changed, and altered in each stage of  development.  As a student, we work to improve 
our design throughout the course of  study, but we must also make compromises with our peers 
and instructors to produce a better design.  In order to further explain this, I give an explanation 
ofthe competition project and the stages ofdesign that I followed to reach the final product of 
my design.  Each stage is explained in relation to the studio section I was a part ofand to the 
competition.  These include programming" schematic design, and design development.  The 
phase ofconstruction drawings is not discussed because the competition did not require that 
amount of  detail and finalization in the design.  The research conducted and the changes made in 
the design are also included to further understand what informs an architecture student's design. Acknowledgements: 
-I want to thank Professor Michele Chiuini for advising me through this project.  He 
instructed me on bettering my design and pushed me to look at the project in more detail.  In 
doing this, he greatly improved my knowledge of the systems and structure incorporated 
into my design. 
-I would also like to thank Ann Ross, Emily Weiler, and Ben Herring.  They were my 
partners in the early phases of  research for this project and their part helped me to better my 
design through our shared effort and work. 
-I would also like to thank Tracy Autenrieth for checking my paper for grammatical errors 
and for inspiring me to do better in both architecture and the writing process. In order to create a successful design in architecture, the design process must be well 
thought out from start to finish.  The design process, in a classroom setting, involves the 
interaction between students and the professor.  This communication is important for the student, 
who needs their expertise to detail and better articulate his or her design.  While this advice does 
create a better finalized product, it does begin to express the ideas and views of  the professor to 
some degree.  While collaborating with the student, the instructor's own design philosophies 
influence the students work over the course ofthe project.  This does not mean that the student's 
work is uninspired, for every student creates a unique design.  A studio professor only influences 
the student and their ideas are predictably expressed at some point in the design process. 
However, this also benefits the students because the ideas and philosophies of  many professors 
or architects become important to the development ofthe student.  If  successfully instructed, the 
student will carry their ideas with them throughout the rest of  their life as a tool in design. 
Ball State University Center for the Environment 
The design process of  this project pertained to the CRIPE competition; a design ofthe 
Ball State University Center for the Environment.  The center was located between the Arts and 
Journalism Building and the Teacher's College.  The design requirements ofthe building 
included four classrooms, four labs, an auditorium, and a solar aquatic machine.  The center also 
included spaces such as a library, computer lab, and offices.  As an environmental center, the 
building was meant to inform the user of  technology or sustainable practices, and allow those 
sustainable ideas to be explored while inside the building.  As a building along McKinley Avenue located closer to the center of  campus, the center was designed to be a focal point that 
drew users towards it while staying in the context of  the campus. 
Since the center was proposed between the Arts and Journalism building and Teacher's 
College, it completed the internal street that runs from the Atrium through the Ball 
Telecommunications Building, the Letterman Building, and Robert Bell.  This connection is 
important to the integration ofthe Teacher's College and must provide sufficient circulation for 
the user inside the building but also for the pedestrian outside.  Currently, the proposed site is the 
sidewalk connection ofthe two boundary buildings and a section of  the parking lot, also located 
in between.  This site is currently an important outdoor connection space that allows travel in all 
directions.  The environmental center had the possibility of  being a boundary to this circulation 
so planning for flexibility and the pedestrian was a high priority. 
Since the proposed environmental center was supposed to be new construction on Ball 
State's campus, the building must achieve a Silver LEED (Leadership in Energy and 
Environmental Design) rating.  This is the minimum for any new building on campus, but there 
are also other forms of  accreditation with renovations.  A LEED rating involves various aspects 
of  design including public transportation, material usage, water collection, energy usage and 
collection, etc.  Several of  these requirements are already present on Ball State's campus like the 
shuttle bus stops and ease of  bicycle use on campus.  Some of  these require integration into the 
site while others are already provided in the program like the solar aquatic machine.  Due to the 
importance of  this to the project, several sustainable ideas were researched and studied but the 
LEED accreditation process is long and time consuming.  To fully understand the LEED rating 
system, a formal education is required to be certified in the accreditation process.  As students, 
we used it as a guideline and didn't faithfully follow every suggestion and requirement ofLEED. As a tool, it influenced our design but not as fully as if  we had completed our education and were 
at a professional firm. 
Research: 
The design process ofan architect is a long one where ideas are constantly changing. 
This process begins with research, for knowledge about the building must be reflected and 
inform your design.  The design ofthe Ball State University Center for the Environment, with 
the competition requirements, began with the research ofprogramming for the center.  However 
like all designs, there needs to be a precedent to better inform your design. 
The first phase ofresearch began with the assignment ofa precedent to study and discuss. 
This first phase involved a partner to help with the study.  We chose the Microelectronic Center 
in Duisburg, Germany (Figures 1-8).  The architect is Sir Norman Foster and his approach to 
architecture was centered around the use ofhigh technology to better the quality of life through 
sustainable principles.  Norman Foster looked at architecture as a tool to better one's life, and 
used sustainable concepts to drive the design of  his buildings.  These concepts are well 
articulated in the architecture of  his buildings.  Another philosophy ofNorman Foster was to 
create a maximum transparency in a building with minimum structure.  Many ofthese views are 
expressed in the Microelectronic Center, a complex that redefined the city's industry. 
The precedent involved the study of  the plans, sections, elevations, and various other 
images ofthe building.  We interpreted these drawings and created a series of  diagrams that 
helped us further explain the building.  We looked at the circulation, serviceable spaces, and 
service spaces of the building while also looking at the structure and apertures for day  lighting. 
The center provided a core for vertical circulation while the spine ofthe building is an offset 
from the center ofthe building.  This area is dedicated to a large atrium space that provides lighting to all the surrounding offices that look out onto it.  The curvilinear shape ofthe building 
allowed optimal daylighting as it is oriented northeast.  This orientation allowed ambient light 
from the north to be used the best, while the southern edges ofthe building had smaller 
apertures, which are easier to shade and control.  The shading devices, integrated with the 
structure of  the building, were also studied and noted in the diagrams produced.  The main atria 
spaces ofthe complex also served to naturally ventilate the building with the help of  a building 
management system, both in the winter and summer seasons.  Finally, we explored the 
transformation ofthe building's form.  The curvilinear shape cut its way through the traditional 
rectilinear form.  This then cut into a triangular geometry and was fitted together accordingly. 
The alternating triangular geometry also varied between solid and void, providing the spaces for 
the atria that act as the focus of  the center. 
The study of  the Microelectronics Center provided valuable information about the green 
solutions that were possible in the built environment.  With tools like natural ventilation and 
daylighting, the building was a great success and helped improve not only the user experience 
but also help change the view of  industry in the city.  All of  this was done with architecture and 
if  this building could benefit and change the view of  people in Germany, we can accomplish the 
same thing with students, faculty, and users at Ball State University. 
The next study involved a new team ofpartners for researching labs at Ball State.  We 
were each assigned a lab at the Cooper Science Building and met with a faculty member to 
discuss the needs of  the specific lab; our team focused on a biology lab and the equipment 
needed (Figure 9-11).  The research conducted in a biology lab included isolating proteins and 
characterizing cells, conducting enzyme assays, DNA and RNA isolation, cloning ofDNA into 
bacterial vectors, and sequencing DNA.  After meeting with those in charge of  the labs at Cooper, we found that the ideal lab would be what was located at Ball State.  The labs there were 
designed well and not many configurations could improve the workspace.  The ideal room would 
have a size of 1200 square feet with 16 to 20 students.  The classroom was sealed from natural 
daylight and ventilation because the lab was situated in the middle ofthe building for easy access 
to the central mechanical core.  However, a lab could have daylighting and natural ventilation as 
long as it was easy to control and manipulate.  Our group also studied and measured the various 
furnishings ofthe lab and measured the equipment needed in the lab.  This equipment included a 
ventilation hood, centrifuge, incubator, and cell culture incubator.  Other considerations also 
included emergency showers, eye wash stations, and a gas shut off  control paneL  This research 
was compared to other groups researching labs focused on chemistry and microbiology.  All of 
this information was available to the studio section during the design development stage ofthe 
environmental center. 
At the same time, we also researched the solar aquatic machine that was integral to our 
design.  A solar aquatic machine, more commonly known as a living machine, manages the 
waste produced by the building.  Most notably, it treats black water waste from toilets and sinks 
in bathrooms and kitchens.  Currently, most waste water travels straight into the sewage system 
to be mechanically filtered and separated.  The common process for filtering sewage takes the 
black water offsite which wastes electrical energy to mechanically filter and treat.  A living 
machine recreates the same process, but naturally.  As seen in our visit to the solar aquatic 
machine at P.A.W.S. Inc., the process begins with an anaerobic tank which separates the liquid 
waste from the solid waste.  Once this occurs, the liquid is sent to open tanks where bacteria and 
plants filter the larger particles.  Next, the water is filtered through a traditional system before 
moving to a larger tank which holds various species ofplant life.  Here, ammonia and other components are removed as the water flows through the tank and plants.  Once finished, the 
water is sent to another anaerobic tank with plant root systems filtering the rest ofthe water.  At 
this point, the water is either treated chemically or with ultraviolet light to kill any pathogens. 
The previous black water is now potable and can be reused on the same site.  Any excess water 
can also be put back into the city and local system. 
The living machine does have limitations for it must be meticulously cared for.  It  must 
be contained within a green house structure and there must be a variety ofplant life, for the 
winter months are the hardest.  With fewer plants, the filtering process takes longer and may not 
be complete by the end ofthe journey.  The living machine must also be well designed, for the 
square footage ofeach tank depends on the amount of  people the machine is serving.  This must 
be carefully planned for the machine can either be designed with electrical pumping or it can be 
gravity fed.  Gravity fed machines allow the water to flow naturally from tank to tank and require 
no extra energy, providing the most sustainable solution. 
While the living machine serves the purpose of  cleaning black water, there is also gray 
water to consider.  This water, collected from site runoff and rain water falling on the roof, is not 
as contaminated as the black water but is still non-potable. The water must still be purified and 
filtered to some degree but is much easier to do.  All that is needed is a traditional filter, usually 
located at the source ofthe water collection.  However, depending on the size ofthe living 
machine, gray water can be cleansed of  contaminates inside the machine.  This does present a 
problem at peak times and during a heavy downfall or snow thaw where this overflow must be 
accommodated. 
Another aspect ofthe living machine is the amount of  direct daylight.  Since the system 
must be contained in a green house, the majority of  the green house must have access to the south, east, and west.  This must be year round because during the winter months, the density of 
the plant surface is low; another reason for a variety of species.  The maximum southern 
exposure is needed for the living machine to operate throughout the year. 
The living machine, the most sustainable feature of  the center, can also be the most 
visible.  It is an open system that can be a learning tool in the center.  The material needed for the 
living machine, double layer insulated glass, allows the living machine to be transparent to the 
user.  This gives the user the chance to see how the machine works and how it operates on a day 
to day basis.  With this said, the solar aquatic machine should be the focal point of  the 
environmental center. 
Programming: 
At the same time of  this research, the design moved into the development stage.  Here we 
began to look at programming, each space was defined by the competition with a specific square 
footage (Figure 12).  While this proved to be a hindrance, it created many opportunities for 
different designs.  The site was officially 85 feet by 220 feet.  This gave the 27000 square foot 
building little room and required the building to be two stories.  Right away, I looked at using 
this building as a connector between Teacher's College (TC) and the Arts and Journalism 
Building CAJ).  This path was clearly defined from the south entrance of  AJ to the north side of 
TC.  This became the internal corridor that all classrooms and spaces would spill into.  At this 
time, the spaces were organized to step down from the height of  the corridor which ran from 
north to south, allowing maximum daylighting to reach every space.  The living machine was 
nestled close to the interior corridor, with another circulation path perpendiCUlar to it.  This path 
leads from the McKinley side of  the building (east) to the cowpath side (west).  This circulation 